Introduction
Peer review groups or quality circles have gained popularity for quality improvement in primary care in Europe. They are seen as helpful, because they encourage professional autonomy and support critical insight in the care provided in daily practice (Beyer et al . 2003) . A few studies evaluated the effect of peer review groups on treatment quality, showing mixed results (Smeele et al . 1999; Veninga et al . 1999 Veninga et al . , 2000 Van Eijk et al . 2001; Grol 2001; Gilbody et al . 2003; Madridejos-Mora et al . 2004) . A combination of peer review and feedback aimed at clear actions appears to be the most promising approach.
Peer review groups focusing on pharmacotherapy exist nationwide in the Netherlands, supported by the Dutch Institute for Rational Drug Use since 1992. They consist of a small group of general practitioners (GPs) and community pharmacists working together in a local area, meeting 5-10 times per year. All groups are self-supporting; most groups have educational meetings using audit and feedback, sometimes including explicit and monitored agreements on treatment choices (Van Dijk et al . 1999; De Groot & Cambach 2003) . The approach used has met with success but has also shown a number of problems (Veninga et al . 1999 (Veninga et al . , 2000 Van Eijk et al . 2001 ). In particular, it appeared difficult for GPs to 'translate' their own general prescription data to actual clinical problems and patients. Moreover, agreement between primary health care and secondary care on treatment issues is often problematic on health problems that are treated at the interface (Kvamme et al . 2001) . In this study, we evaluate an interactive educational approach fitting in the existing national peer review system that addresses these two issues. In a regional effort, agreement between primary and secondary care doctors was reached on joint evidencebased guidelines for both GPs and specialists (Proeftuin Farmaceutische Zorg 2000) . The Dutch Institute for Rational Drug Use developed an educational programme for peer review groups to implement these regional treatment guidelines in general practice. The programme focused on discussing and evaluating current treatment for a random sample of the GPs' own patients. Patient specific feedback was given by reviewing the treatment of individual patients of the participants, in contrast to other programmes that usually focus on the general management of a disease (Grimshaw et al . 2004) . Problems and possible solutions with changing treatment for these patients were discussed in the groups. Two educational packages were made that fitted in the ongoing programme of the peer review groups, these packages are self supporting, reflecting the way the peer review groups normally function. One programme focused on the treatment of chronic heart failure (CHF) and the other on treatment of hypertension in type 2 diabetes mellitus (T2DM). The prevalence of these diseases in primary care is high. Most patients are treated in primary care and improvement in treatment is needed (Cleland et al . 2002; Berlowitz et al . 2003; Pont et al . 2003; Schaars et al . 2004) .
A randomized study was conducted to evaluate the effect of this programme for small peer review groups on adherence to the regional treatment guidelines in general practice. A process evaluation was included to evaluate the perceived functioning of the programme (Flottorp et al . 2003) .
Methods

Study design
The effect was evaluated in a cluster-randomized trial using a balanced incomplete block design; one arm received the programme on CHF treatment, and the other arm on hypertension treatment in T2DM (Fig. 1) . The groups were stratified on group size and on geographical region by the first author and randomized with a statistical programme that allocated the groups with I or II. Beforehand it had been decided that group I would receive the CHF, and II the T2DM programme. A survey was conducted among the GPs attending the educational meetings to evaluate the perceived usefulness of the programme and the GPs' barriers and intentions towards implementing changes.
Setting and study population
Regional evidence-based treatment guidelines had been developed and distributed in the Groningen region in 2001, based on national guidelines and recent evidence to improve both quality and efficiency in shared care. They were considered useful by more than 80% of the GPs in the region (Kasje et al . 
Intervention
The intervention was integrated in peer review groups' normal working procedure. Each group was asked to have one meeting on one of the two issues, to be randomly assigned to the groups. Usually peer review groups spend one meeting on one issue. To prepare for the meeting, the moderator received a package including the intended phases of the approach and the structure of the meeting (Box 1), supportive overhead sheets, and background material. The meetings lasted approximately 1 hour and were held in the late afternoon or at night.
Data collection
Individual GPs were approached for data collection. This time frame was chosen as chronic medication is dispensed for a maximum of three months in the Netherlands, and patients have to contact their GP for a repeat prescription every three months. Trained abstractors collected patient data from (electronic) medical records for a maximum of 10 randomly chosen CHF patients and 10 randomly chosen T2DM patients per GP. Patients were identified using computerized diagnosis codes or text indicating heart failure or diabetes mellitus type 2. GPs were asked to verify the diagnosis. Patients with both CHF and T2DM were excluded. T2DM patients were defined as having hypertension when this diagnosis was recorded in their medical record or when their average blood pressure during the previous year was higher than 135/85 mmHg. The inclusion criteria and data collection has been described in detail elsewhere (Schaars et al . 2004; Kasje et al. 2005) . The follow-up comprised the same patients as at baseline. For the process evaluation, a semi-structured questionnaire was administered asking the participating GPs to judge the four elements of the educational programme described in Box 1 as useful, not useful or not conducted. They were also asked to write down their perceived barriers and intentions for implementing changes.
Outcome measures
Outcome measures were based on the key recommendations in the guidelines (see also Box 1). For CHF, the first outcome concerned whether an ACE inhibitor was prescribed at follow-up. The second outcome was the average standardized dosage of the ACE inhibitors prescribed. ACE inhibitor dosages were converted to enalapril-equivalent dosages according to the target daily doses recommended for heart failure in the Dutch reference desk book (CVZ 2003) . This method has been used before by Luzier et al . (1998) , and uses enalapril 20 mg as reference dose with equivalent doses of captopril 150 mg, ramipril 10 mg, quinapril 20 mg, lisinopril 20 mg, fosinopril 40 mg, perindopril 4 mg.
Similarly, two outcome measures were selected regarding the treatment of hypertension in T2DM. The first was whether an ACE inhibitor was prescribed at follow-up. The second outcome was the number of antihypertensives prescribed, as in non- • First choice treatment is an ACE-inhibitor • Treatment should be intensified aiming at target blood pressure level of 135/85 mmHg 2. Next, each GP evaluates current management for a random selection of five of his patients; problems identified in light of the recommendations are discussed in the group . 3. List barriers for changing treatment on a white board, and ask participants to give possible solutions for these barriers . 4. Finally, ask participating GPs to formulate their personal intentions with regard to their patients on paper .
responsive patients more than one antihypertensive is needed to lower the blood pressure (UKPDS 1998).
Other determinants
Several doctor and patient characteristics were included in the statistical analysis that were found to affect treatment at baseline (Schaars et al . 2004; Kasje et al. 2005) . These concerned the GPs' gender and work experience ( < 10 years, 10-20 years and above 20 years). Patient characteristics taken into account were the patient's age and gender, and whether they had a documented contact with their GP (either face-to-face or telephone consultation) or with a specialist in the 6-month follow-up period. Furthermore, visits to an outpatient specialized clinic, such as a diabetic service or heart failure outpatient clinic, were included in the model.
Analysis
We conducted multilevel analysis because patients are nested within GPs (Snijders & Bosker 2002) . The impact of doctor and patient characteristics was assessed simultaneously with that of the intervention. The baseline value of the outcome measure was included as covariate in all models. An interaction term between the intervention and the baseline value was included to assess whether the effect of the intervention was related to the baseline level of the outcome measure. A logistic regression model was applied to analyse the effect on ACE inhibitor use, while linear regression models were used to assess the effect on continuous outcomes, that is, the dosage of ACE inhibitors and the number of antihypertensives prescribed.
Results
Nine groups decided not to participate although some individual GPs were willing to do so. Another two groups were excluded from the analysis, because they were not able to incorporate the provided educational programme in their meetings during the study period. In the remaining 10 CHF groups, 57 of the 99 GPs (58%) could be visited both at baseline and follow-up for the medical record reviews; this was the case for 28 of the 46 GPs (61%) in the six T2DM groups (Fig. 1 ). There were no differences between GPs from the two study arms regarding gender, age, working experience or practice type, but GPs in the CHF groups practised more often in an urban area than GPs in the T2DM groups (37% vs. 18%). There were no major differences in the patient characteristics between patients in the control and in the intervention group at baseline. More heart failure patients in the CHF intervention group, however, received diuretics at baseline (Table 1) . Diabetic patients in the T2DM intervention group received more betablocking agents at baseline.
Effect on the treatment of CHF
Only half of CHF patients (54%) had a registered contact with their GP during the 6-month follow-up; this was comparable in the intervention (53%) and control group (55%). In general, only small changes were achieved in their treatment irrespective of the educational programme. In the intervention group, the percentage of patients receiving an ACE inhibitor increased with 5% to 53% at follow-up. In the control group, there was a 3% increase to 58% at follow-up. The average dosage of the ACE-inhibitor remained the same in the intervention group [13.0 mg (SD 10.0) at baseline vs. 13.2 mg (SD 10.5) at follow-up], but decreased in the control group [13.8 mg (SD 7.8) vs. 11.6 mg (SD 8.8) at follow-up].
The multilevel analysis did not show any significant overall effect of the educational programme on the treatment or the dosing of ACE inhibitors in CHF (Table 2) . However, as the interaction term indicates, patients in the intervention group who received higher dosages at baseline remained on higher dosages at follow-up. One doctor characteristic had an impact on the change in quality of CHF treatment. Female GPs prescribed ACE inhibitors to more of their heart failure patients than male GPs after the intervention.
Effect on the treatment of hypertension in T2DM
More than half of the T2DM patients (60%) had a registered contact with their GP during the 6-month follow-up. This did not differ significantly between intervention (58%) and control group (61%). Small changes were observed in the treatment of hypertension in these patients after 6 months, but there was no significant effect that could be attributed to the educational programme. The percentage of patients receiving an ACE inhibitor increased with 4% to 44% at follow-up in the intervention group, and also with 4% to 36% in the control group. There was an Irrespective of the educational programme, contact with a GP during the 6-month follow-up contributed to a higher chance of receiving an ACE inhibitor or more antihypertensive drugs at follow-up (Table 3) . Furthermore, older patients were more likely to get more antihypertensive drugs at follow-up.
Process evaluation of the educational programme
The attendance rate of the GPs at the educational meetings, which was reported in all but two groups, was 76% for the CHF groups and 67% for the T2DM groups. The process evaluation questionnaire was completed by 57 of the attending GPs in the CHF groups (response rate 86%), and 13 GPs in the T2DM groups (response rate 45%).
The programme was not fully conducted as intended. In all groups, the GPs' views on optimal treatment in relation to the treatment guideline recommendations were discussed. All 70 GPs that completed the process evaluation reported this to be a useful part of the programme. However, 20 GPs in the CHF groups and 10 in the T2DM-groups expressed that they had not received feedback regarding their own patients. For about half of the GPs, the researchers had collected material for a random sample of patients from the GPs' medical records before the educational meeting. This material included patient's age, sex, medication use, hospitalization and lab results, and was used by the GP to bring to the meeting. When this was not the case, the GPs were asked to extract data for five randomly chosen patients themselves before the meeting, but this was often perceived as too difficult or timeconsuming. Of the 40 GPs that reported having received individual feedback, 37 rated it as useful. The formulation of personal intentions was conducted by 53 of the 70 GPs as part of the educational programme, but seen as not useful by six GPs in the CHF programme.
The barrier most often mentioned for changing the CHF treatment was related to perceived difficulties with changing treatment initiated by a specialist (Table 4) . Furthermore, some GPs were hesitant to change the treatment of stable CHF patients who may be using already many different drugs. Onethird of the GPs did not mention any barrier for changing their CHF prescribing in accordance with the guideline recommendations. Three quarters of the GPs expressed their intention after the meeting that they were going to be more alert on using ACE inhibitors for their CHF patients, and increase the dosage more often. A barrier mentioned by almost half of the GPs that completed the questionnaire on the hypertension in T2DM programme, concerned expected problems with compliance in patients already on many drugs (Table 4) . Furthermore, several GPs perceived problems with one of the messages in the programme. They felt that the target blood pressure level of 135/ 85 mmHg was too stringent and difficult to reach. Despite this fact, 75% of the GPs mentioned as intention after the meeting that they were going to try aiming for the target blood pressure level in more of their diabetic patients.
Discussion
A self-supporting educational programme for peer review groups was developed to implement treatment guidelines in an existing setting of peer review groups on pharmacotherapy. This programme had no significant effect on quality of prescribing in the two chronic diseases studied. There were also no clear associations between doctor or patient characteristics and improvements in treatment outcomes. Treatment quality did improve somewhat for both diseases regardless of the intervention. Several factors can be pointed out that might explain the lack of effect of this educational programme.
First, not all parts of the programme were conducted as intended. Incomplete use of an intervention programme to implement guidelines has been identified before as possible explanation for its lack of effect (Flottorp et al. 2003) . In most groups, there had been a discussion of the optimal treatment, as well as of barriers to change treatment in line with the recommendations of the guidelines. The idea was that by sharing experiences and learning from peers, possible solutions to perceived barriers might be offered. Although this discussion was considered useful, it was not sufficient to overcome all barriers. The educational programme did not provide the GPs with supportive material or resources to deal with specific barriers. Especially, dealing with treatments initiated by a specialist for heart failure or motivating diabetic patients for additional hypertensive medication was still considered problematic at the end of the meetings.
Evaluations of the GPs' own patients at the peer review meetings were seen as useful, but there were problems to conduct this part without external support. As a consequence, a substantial number of GPs did not get any feedback on their own patients. In addition, the programme was set up to evaluate a random selection of patients, so that the GPs would (n = 2) 4% Diuretics (stopping) (n = 1) 2%
Organizational problems
Problems with target level Changing cardiologist's therapy (n = 11) 19% Difficult to reduce tension (n = 4) 31% Tracing problem patients (n = 6) 11% Dangerous for elderly (n = 2) 15% Renal function check (n = 2) 4%
T2DM, type 2 diabetes mellitus; ACE, angiotensin converting enzyme.
learn how to identify patients in need for change. This implied that some of the patients discussed at the meeting did not have any problems, which might have been considered as less useful. For the GPs it is probably more efficient when a selection of not optimally treated patients is made for them. Such an approach has shown to increase adherence to guideline recommendations for patients with type 2 diabetes (Grant et al. 2003) . Many participating GPs formulated intentions or a change plan at the end of the meeting, such as prescribing ACE inhibitors in higher dosages or trying to aim for the target blood pressure, but their actual behaviour after 6 months did not indicate that they followed those plans. They only conducted face-toface or telephone consultations with half of the patients during the 6 months of follow-up, whereas the other patients received repeat prescription without a direct contact being initiated by the GP. The patient-doctor contact was an important factor explaining improvements in hypertensive treatment in T2DM patients. In CHF patients, a contact with the specialist seemed to influence the treatment more than a contact with the GP, indicating that the GP may often not have the first responsibility for the treatment of these patients. This limits the effect of an intervention that is only aimed at the GPs.
Furthermore, one meeting may not be enough to actually change treatment, although that is the usual procedure in the peer review groups. Behavioural theories stress the importance of repetition, especially for changing routine behaviour.
A last factor that may have contributed to the lack of effect was our focus on changing the treatment in chronic patients. It is possible that the programme did have some effect on the treatment of newly diagnosed patients, as it is easier to start a new treatment policy in such patients than to change long-term medication in already treated patients (Veninga et al. 2000) .
Limitations
The high rate of non-participants in the T2DM programme is a matter of concern. Although this did not lead to clear differences in the patient population studied, it may have lead to differences in the GP population. GPs participating in the T2DM programme worked more in rural areas, and appeared to prescribe already more in adherence to the treatment guidelines, both regarding treatment of hypertension and treatment of heart failure. These baseline differences in prescribing were taken into account in our statistical models. We conducted the evaluation on an intention-to-treat basis. Previous studies indicated that it is possible that also non-attenders learn about the key messages addressed at the peer review meeting from their peers or from minutes send to them after the meeting (Veninga et al. 1999 (Veninga et al. , 2000 .
The evaluation of the programme was conducted in a selection of the GPs and their patients. Part of this selection was due to logistic problems with collecting data from the practices in time. However, a third of the GPs were not visited because the GP did not have the time or willingness for this data collection. We consider it unlikely that the educational programme would have had more effect in this less motivated group of GPs.
In conclusion, an interactive programme for small peer review groups focusing on education, individual feedback, identification of barriers and social influence was not successful in changing the treatment of chronic patients. This type of education might be considered as a starting point for change, but a more active approach assisting the review and recall of individual patients in need for change seems necessary for the GPs to move from plans to making actual changes.
